Abstract-Biodegradable polymers are used as carriers for controlled delivery of low molecular weight drugs as well as bioactive proteins. Synthesis and characterization of a biopolymer, cyclic β-(1, 2)-glucan from Agrobacterium tumefaciens is reported here. The culture condition for its production in the extracellular medium in shake flask condition is optimized. Maximum biomass production is obtained at 32hr in Luria broth and glucan production is observed at 48hr in mannitol media. The polymer is purified by Biogel P6 column chromatography and characterized by TLC, 1 H NMR, FT-IR analysis.
I. INTRODUCTION
A majority of drug delivery systems using natural polymers are based on polysaccharides (e.g., starch, dextran, hyaluronic acid, and chitosan). Applications of proteins to deliver drugs have been limited due to their poor mechanical properties, low elasticity, possible occurrence of an antigenic response, and the high cost. On the other hand, polysaccharides have attracted increasing interest as the drug carriers because they are commercially available at low cost, are readily modified by simple chemical reactions for specific applications, and they exhibit a broad range of physicochemical properties. Cyclic glucans are mainly found in Proteobacteria and Gram-negative bacteria [1] - [2] . Glucans produced by Rhizobiaceae are substituted with nonsugar moieties including sn-1-phosphoglycerol [3] - [4] , succinate [5] or methylmalonate [6] . The capacity of the cyclic β-glucans to form inclusion complexes suggest that these molecules may find industrial applications similar to those currently being explored for the cyclodextrins. Also, cyclic β-(1, 2)-glucans are more soluble in water than the cyclodextrins (approximately 250 and 18g/liter for cyclic β-(1, 2) -glucans and γ -cyclodextrins, respectively [7] . This property may be of value for pharmaceutical or food-processing applications, in which high concentrations of inclusion complexes may be required. 
II. METHODOLOGY

A. Experimental Section
Optimization of culture conditions for cyclic β-(1, 2)-glucans production by Agrobacterium tumefaciens was carried out in shake flask condition. Growth of the bacteria was determined in Luria broth at different time intervals. They are incubated at 37°C for 60hr and the OD was measured at 600nm with UV-Visible spectrophotometer. Three different mediums were used for cyclic glucan production namely PM-1 (Breedveld et al., 1995) which contains (g/l) Yeast extract-1.0g, Glucose-5.0g, K 2 HPO 4 -0.6g, MgSO 4 -0.01g, FeCl 3 -Trace, KH 2 PO 4 -0.1g, CaCO 3 -0.5g, Glutamic acid -0.1g, pH-7.5, and PM-2 medium contains, Yeast extract -1g, Mannitol -5.0g, K 2 HPO 4 -1.0g, MgSO 4 -0.4g, FeCl 3 -Trace, KH 2 PO 4 -0.1g, Thiamine -5mg, Biotin -2µg, pH-7.5, and PM -3 which contains Glucose -4.0g, (NH 4 ) 2 HPO 4 -0.15g, MgSO 4 -0.05g, FeCl 3 -0.001g, CuSO 4 .5H 2 0-5µg, Yeast extract -1.0g, KH 2 PO 4 -0.1g, CaCO 3 -0.5g, Thiamine20µg, Biotin -2µg, pH-7.0.The 24hr old culture were inoculated into the production medium and incubated at 37°C for 48hrs. The culture filtrate was centrifuged at 12,000 rpm and the supernatant was precipitated with 10 volumes of ethanol. The solvent system used for thin layer chromatography is ethanol: butanol: water in the ratio of 5:5:4. The TLC plates were sprayed using 5% (vol/vol) H 2 SO 4 in methanol. The crude samples were lyophilized and concentrated. Glucans were purified by Biogel P6 column using the solvent system 5% acetic acid in water with flow rate of 2ml/min.
B. Characterization of the Purified Fraction
The 1 H Nuclear magnetic resonance was recorded on a Bruker Avance III 500MHz NMR spectroscopy using D 2 O as solvent. Infra red spectrum was obtained with the help of Fourier transform-infrared spectrophotometer (Perkin Elmer).
III. RESULTS
The maximum growth of the organism was observed at 32 nd hr in Luria broth (Fig. 1) . Maximum glucan yield (62.0 mg/L) was observed in PM-2 medium (Fig. 2) followed by PM3 (45 mg/L) and PM-1 (50 mg/L) ( Table. I). The cell pellets were precipitated and the intracellular glucan 42mg/gm of biomass were obtained. The TLC shows the presence of cyclic glucan as a single oval black color spot (Fig. 3) . (Fig. 4) . The wave number at 1243cm -1 in FTIR spectrum indicates the β linkage of the cyclic glucan (Fig. 5) . The absorption bands at 3600 and 3200 cm -1 are due to O-H stretching hydrogen-bonded hydroxyl groups. Glycosidic bonds were observed at 1,000-1,100 cm -1 . +91-044-5122; Email: geegha@gmail.com). She has more than 5 years of experience in Scale up and production of protease and Laccase enzyme, Dye degradation, cyclic glucan production, Bioactive compounds from microbes, purification and structural elucidation of novel compounds from fungal extracts. Her research interests include synthesis of biopolymer and its application as drug carriers. She has published 5 articles in international journals.
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